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FOREWORD 


ices provided by Data Corporation in compliance with . 








the requirements of Coutract as specified in its accompanying state- 








ment of work. 





‘The contract began on 1 Octover 1969 and extended through 30 September 1970. 
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related to the operation of the Controlled Range 


the period of 1 October 1969 to 30 September 1970, This final report 


;a resume of services provided for the United States Air Force by Data ¢ 





This report summarizes activity 
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Seo TION T 


INTRODUCTION 


Advances in reconnaissance technology are greatly dependent noon the capability 
to measure accurately the performance of individual Sensors and sensor systems, 
Extensive laboratory tests are performed on These reconnaissance compencnts and 
sensor Systems; however, the most realistic evaluation is achieved during actual 


flight testing under operational conditions, 


This method of evaluation requires accurate menguration stindards and instru- 
ynaniation to support syaten evaluation. H is also highly desivable to atandardize the 
analysis techniques and menauration standards throughout the reconmaissance Gornrna- 
nity. This provides not only for repeatanility of testing conditions, out fiise for corm- 


parison of various systems. 


A number of ground evaluation standards.jagether with their relited atalysis tec h- 


niques Fave boon designed for the purpose of providing a basic capability to support the 


development and evaluation of photographic, Infrared.and radar reConnaissa nce systems, 


This array of ground targeta'and associated instrumentalhon capabiliiy, together 
with the experienced technical personnel 16 operate them offeclivery, comprise the Con- 


trolled Rarge Network (GON). 


The resources of the Corfrolled Hange Network are available on a nationwide 
basis to members of the reconnaissance community. Any cuetomer, through a sim~ 
niified communication channel, can be provided with an array of evaluation standards 
and meaningful photometric and atmospheric instramentation data with which to analyze 


the overall performance of a syste. 


This final report presents a aummary of CORN activity previded for the United 


States Airy Fover by Data Corporation during the contract period. 
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SRE TION 7 


TECHNICAL DISCUSSION 


A. GENERAL 


The Gontrolled Range Network is operated by Data Corporation from its prineipal 
facility at Dayton, Ghico, Personnel in the Deyton office manage all aspects of the op~ 


eration of the netvork and provide a variety of supporting services. 


‘The pringipal area of endeaver is targeting and instrumentation service. Ths is 


provided by one crew based in Dayton and by eight other Meld crews located across the 


nation, 


Supporting services intlude certain research efforts, material procurement for 
special projects, an overall quality control program, maintenance of a multisensor 


test capabilityand publication af handbooks. 
B. FIELD OPERATIONS 


Targeting service is provided on a nationwide basis by nine target crews, Each 
erew is provided with a specified group of targets and supporting instrumentation sc 
that, when required, a s@ries of nine similar target groupings can be displayed. Ine 
strumention can be provided conturtrentiy at feed piles, as réduired. Wher the 
scope of opérations requires it, a second crew ediuipped with the standard set of tar~- 


gets and instrumentation can be mide available from Dayton resources. 


The target set, ingtrumentation.and crew are transperted from the operating base 
to the display site by a. heavy~dety truck which is especially configured ta accommodate 
both crew and equipment, Cammumications from Dayton to each operating base are by 
taleiype, 

‘The fine operating bases are located at cities as shown in Figure i. When a tar- 
get display is required, the crew nearest the requested site is directed to display the 
targets. 

During the past vear, one field crew was relocated from Omaha to Grand island, 
Nebraska. Crew porfermance at Omaha had became unaeceptable in terms of quality. 
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Figure 1. Target Crew Locations 
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target are measured bimonthly. Samples are measured on a sin 
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Historically, the pattern of re 





quested display locations changes 





bution may not be entirely predictable. Operating experience indicates that these lo- 


cations are satisfactory, considering both the geographical distribution and the sequence 





of displays in given CORN operations. The expense incurred in the selection and train- 





ing of new CORN target crews,as well as a reduction in initial proficiency during the 





transition period,is significant. Thus, in the interest of overall economy, relocation 







mpelling reasons, 


‘To assure that the basic set of data is most mea ningful , the targeis and associated 





instrumentation employed in the field must be maintained at a uniform level of quality. 





Spectral characteristics of representative samples of each reflectance area of each 





ele-beam recording 





spectrophotometer at Data Corporation. 


Each 70 mm H 





nera is recalled from the field and recalibrated at 
intervals of 180 days. This calibration process is accomplished by Data Corporation 






tion equipment in the Avionics Laboratory at Wright-Patterson Air Force Base. 





E nergy-measurement equipment (such as radiometers, light meters, and bright- 








ness meters) is calibrated at intervals of 45 to 90 days. 








ta Corporation, who a:-e thoroughly experienced in every 
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display sites during fidid operations. This helps to assure that the targets are dis- 


played correctly aad that the procedures for data collection used by the field crews 


are correct, 


{u} Continued amphasis on quality during the past year has oroduced the expected 
improvement in overall operational effectiveness, Greater demand for Ueld-crew 
preicioncy has,in aunA,resulted in a general growth of qualily In target displays and 


the raw data collected during operatiang, 


amumjiege Guinlity of Hasselblad edgetarget photography is cited as a specific example. Con- 
trast data derived fram thie photography correlated extremely well with similar data 
derived from apéctrophotormmetrin measurements of target apecimiens made aacder isbo- 
yalory conditions. Because of this correlation and for reasons of economy and varia- 
bled in the Meld environment, edge photography was discontinued on Program C ooara~ 
tions, Because of other retntivements, however, this type of photography waa retgined 


on Program 5B operations, 


fi} Exeept for a very small number of human errors, the overall quality of target 


displays has continued ta.be high, 


(U} Shorfly after the contract term began, it was recommended that a aumber of the 
older tirgets bé replaced, After some deliberation, the formal contract amendment 


was issued tay July. 


(U} This amendment authorized procurement of six photographic edge-analysia tergets, 
two tricolor targets, and two 1/51 resolution targets. One infrared tharmai-scale 
and one infrared edge-analysis target were authorized to replace one of the two un~ 


serviceable seis of similar targets in the mobile multisensor unites, 


{U} Except for the infrared targets, all of the newly acquired targets were fabricated 
from 2 lightweight nylon base material which had previously been qualified for his 
application through actual Meld uss, Previously, two edge-~analyais targets, BS Well 

as the Dirac comb and the two-dimensional faniular} MTP targets, were fabricated from 
this material, They hid been used éxtersively in field operations during the previous 


LS months and have proved to be most satistactory. In addition to the Hight weight, the 
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dimensional stability and durability of both the base material and the spectral coating, 


have been proven superior to the materiais previously used, 


©. GOLLATERAL SERVICES 


i. Handbooks: The conditien and general capahilities of test ranges, Fixed tar-~ 
vets and other test facilities available for reconnaissance system testing Guooughout 
the nalion are monitored aad reported in the CORN tarze! handhook, This handbook is 


disttibuted on a limited basis, 


The CORN handlook was campleately revised in 1968, During this contract term, 
one major revisions. was published; a second wag ia preparation al the ead of the can~ 


tragt term. 


A related publication, the Handbook of Standard Operating Procedures for the. 
Controlled Mange Network, specifies operatiowil procedures for Tteld work, ‘This 
gublication is distributed only to those groupe who are concerned with the mechanics 
of the display and operation. There have beenna number of revisions mude to this 
handbook due to the numerous operational changes which have ocetrred during the 


oaet year, 


2. Heporte: Monthly reports are prepared and submitted in accordance with 
the requiremenia of the D0 Form 1423. These pyonorts summarize operational and 
support activity whieh has occurred during ihe reporting pe riod. Each monthiv report 
also contalas an expanded avetion which lemizes fund expenditures on the contract in 


several major coal categories, 


Operational reporta are. prepared and submitted within five working days following 
eaoh field operation, Original reports from. the field crew at each dimplay site are 
analysed, collated, and submitted with raw data collected curing the Gigplay at sach 


aperating location, 


A final report which summarizes the variety of activity which oceurred during the 
eentract farm, including certain recommendations. is prenared apd submitted at 


tho end of the caniract term. 
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by 


+, Special Projecig: Resources af the Controfied Range Network are mide 
avarlable io faFEfl requirements of special projects, fier wroper authorization, These 
proietta vary greatiy in number, scope, chaetion and geographic lovadtion, Because of 
these groas variables, each of these especial pyojects ig authoriged, identified, and 
yeported separately fram normal Ou HN operations. Aisa, Ue extent of the variables 
precludes specific consideration in defining the scope ol the CORN pragraim at the be- 


ginning of the contract term. 


In-the tvelye-month. period oodvered by this contract, there were three maior ape- 
cial projects for which CORN support was directed, Two of these were part of one 
larger program and the third Was an interse ryice program. Each, however, was 
funded frort asic CORN canfract regources dnd wad a direct factor in the expendi- 
tures which exceeded original contrae Luring estimates, Hoguirements Tor these 
three orojects included the acquisition by Data Corporation of detial phetopranhy over 
yn number of widely senarated Sites, In addition to making standard larget «displays and 


providing insirunentation and ather date gathering services. 


4, Special Research: A maior endeavor assoc witest with this contrads, but delined 
and fanded separately, is. 4 research fiinctibn, Work done in this area is reporled-sepa~ 


rately, 


ar 


3 Disposable Targeis: Development ef prototype disposable target ensembles, 
whichwas started as a supplementary task curing the previous contract, extended into 

a partof thig contract term. An infrared T-tepe resolution target with & Series of three- . | 
bar groups and an edge~anaiysia target were designed, fabricated, and depleyed on 4 

trial Kasis. These were fabricated from a disnosable paper base and are intended to 
provide an evaluation ofa ndard for abrhorne infrared eroundmapping systems, inn- 
ccddraying results were obtaihed during a limited number of testis. There was a direct 
carrelation between the sizé of the bar group aneerved and the resolution statement 


derived from the edge large. 


os, ttebile Multisanser Units: Two mobile muitisensor anita were maintaiied in 
an operationally rend, Standby status. ‘The mulfisensoer unit is a vohicle which 


is eduipodd with specially desianed targete and Indtrumentation to grovide evala~ 
" 
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ation of airborne 


reconnaissance systems. 


Facilities are provided to support the testing of in frared ground-mapping systems 


and radar reconnaissance systems as well as photographic and electro-optical systems. 


To accommodate the evident need. the multisensor capabilities were utilized for 


a number of short-term tests. at Wright- Patterson Air Forte B ase. This Support Was 


ey 


now operationally available. Included were radar and infrared sensors as well as: pho~ 





tographic, In the overall view. 








the benefit derived by the Air Force from such local support services is considered 
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SECTION TE 


OPERATIONS ANALYSIS 


Pai Ueapite oredictinns to the contrary. ie number of Geld ogerations as well as the 
murber of individual target dieplayvs during this twelve-month period remained essen~ 
tigllt at the lavel of the prior twelve-month period An analysis of total target displays 
reguested dy ring this period is shown m Figure 2. { Had not ofa entive operation been 
suspended, the totals for the two periods would have been nearly identical.) Analysis 
of 1arget display time is shown in Figure 3. 

4 CH the total requested, $4.2 were complated, 7.7%) were not completed due te 
inclement weather, and 6. 3%. were cancelled by the requester. Other miscellaneous 


factors prevented completion of 1.6% of the requested displays. 


yA By coniparisen, duving the twelve months which preceded the period of this report. 


TH 


71,9 of the requested displays were completed, 14.47 were nel made due to weather 


fantors, aud &. 3% were cancelled by the requester, 


fi) The increase in completed disglayse is attributable in part lo the continuing erTt - 
ciant ugrmmurnications between the requesting agency and the contractor's operating 
group. The mutual reeognifion of cin vmstances which Inthience operations i8 a Sig~ 
nificant factor in the rise of this percentage. More importantiy, this grobably also ied 
to a tise in data which were acquired {rom the Largets. 

i} Operational preegdures during this tyvelve-manth oeriod have been changed. modi- 
fied, and adapted to meel requirements which evolve as 4 result of the dvwamic nature 


of the CORN program, 


at A revised C Program, intplemented in October, required the deployine nt of 4 nurni~ 
her of resolution targets in a variety of contrasts. The required a redistribution of a 
few CORN targais, but ofherwise created no significant oroblem. The revised program 


eantimied onlil dune, when the requirement reyerted lo the standard Program © dispigy. 
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1 Osteber 190 ~ !O Septemher 276 


‘total Pisplaye with Crews in the Field 
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“(U) Figure 3. Analveis’ 





jiasselbiad photugraghy of edge-target components was discontiiued on Program 
C operations in dune, Ht wae concladed, on the basis of an experiment, that there was 
extremely close correlation between contrast data derives from this photog raphy and 
trord spectraphotomet ric measurements of targel specimens. Phe latter technique 
orovides data aequired under contrelied conditions. and free from the variables en- 
counterad inthe fleld envirenment. The Hasselblad ohotegraphy wag discantinued 


begauge of this correlation. as well as for reasons of economy. 


iiieh-refleetanece iarpulse | ines have been displaved on the dark portion af the edge- 
anaiveis target for both Program Band C operations. Width of the impulse lines has 


changed ag the analysis technique developed, 


The change which has had the greatest impact on Meld operations occurred in dune. 
The long-range ferecast ef target display areas which had been successfully used was 
yeplaced with a short-term, 48-hour preaiction. Display areas are identified hv a erid 
system. This short-term period prediction dees not permit the more efficient sequer- 
tial echedaling of field crews for a larger segment of the operation. There may aise 
he an effect on related costs, While it i6 & workable accommadation, the net effect wil 


have io be assessed on a long-ferm basis. 
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ability of these units indicates 


48-hour notice. This would permit : 





nuttinmmmsssmmmmmen Proved for Release: 2018/08/03 C05113564 


RECOMMENDATIONS 





1. The number of inquiries about the mobile mu 





a continuing strong demand. 





The present mobile multi- 


sensor units and the unique evaluation capabilities which they provide should continue 








he test facility descriptions contained in the 









merous government test agencies. It 





ade available for broader distribution. 








le with little effort. 





handbook is unclassified and additional copies can be made availab 


The modest cost would be greatly offset by the benefit derived from. 





ing agencies. 


3. Standard targ 









fabricated from the lightweigh 
qualified for this purpose. 


nore efficient scheduling of field crews. 


gett: 








